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APPARATUS AND METHOD FOR ADAPTING TWO-POST RACK SYSTEMS 
TO SUPPORT FOUR-POST RACK MOUNTED EQUIPMENT 

BACKGROUND OF THE PRESENT INVENTION 

Field of the Invention 

The present invention generally relates to a support rack, and more specifically 
but not by way of limitation, to an apparatus and method for supporting four-post rack 
mounted equipment in a two-post equipment rack system. 

Background 

Equipment racks are used to support many different types of equipment or 
systems (e.g., computer servers). Many equipment manufacturers provide equipment 
with support mechanisms for being supported in traditional four-post rack systems (e.g., 
cabinets). Often, four-post racks, such as those shown in (Electronic Industries 
Association) EIA Standard EIA-310-D, incorporated herein by reference, can cost 
thousands of dollars while two-post equipment racks may only cost several hundred 
dollars. Therefore, users of four-post rack mountable equipment are interested in an 
economical, easy alternative to having to use four-post rack systems. 

In today's ever-increasing technological world, many equipment systems are 
becoming smaller and smaller. However, there remain many systems that are still 
relatively large. As many modern corporations utilize these systems, it is generally 
desirable and economical to store these systems in one convenient location, which 
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traditionally has been a four-post rack. These racks must be designed to handle the heavy 
and light loads of the different systems stored therein. 

While a four-post rack traditionally has been the standard for users to mount these 
systems, due to the expense associated with the four-post racks, two-post equipment 
5 racks have been increasingly desirable. The two-post equipment racks provide the 

benefit of allowing equipment mounted thereto to be more accessible to a user. The two- 
post rack further takes up less real estate than full four-post rack systems. However, 
because most equipment systems are pre-designed for four-post racks, the user has been 

p subjected to having to purchase expensive four-post equipment racks to mount the 

Q 

□ 10 equipment. 

m 

M 

m 

:rl SUMMARY OF THE INVENTION 

if 

To overcome the problems of having to mount equipment systems having pre- 

b 

\\ designed four-post attachments, the principles of the present invention provide for an 

.568. 

15 apparatus and method for adapting two-post rack systems to support four-post rack 

mounted equipment. In one embodiment, the apparatus includes a coupling member for 
modifying a two-post equipment rack. The coupling member may include a vertical 
support member having a first and second lateral end, and a first and second longitudinal 
end. A first torsion member may be coupled to the vertical support member at the first 

20 longitudinal end, and a second torsion member may be coupled to the vertical support 
member at the second longitudinal end. A coupling feature on the torsion members may 
be included to allow coupling to adjacent coupling members. An equipment attachment 
flange may be coupled to the first lateral end, and may further be adapted to emulate a 
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vertical upright in a four-post rack. A rack attachment flange may be coupled to the 
second lateral end, and may be adapted to provide a load transfer path from the vertical 
support member to the two-post equipment rack. A lower flange end may be provided on 
the first and second torsion member, and may be adapted to provide a pivot point for load 
support. 

One embodiment of a method for converting a two-post equipment rack may 
include a user first securing a first-load supporting member to a first post. The step may 
be repeated such that each post has two load-supporting members secured thereto, 
thereby replicating a four-post rack. A load, including a slide-rail and the like, may then 



EJ 10 be coupled to the load-supporting members. In certain embodiments, the load-supporting 

m 

H members may be secured to adjacent load supporting members to increase the load 

CP bearing strength of the load-supporting members. 

i i 



BRIEF DESCRIPTION OF THE DRAWINGS 



pb 1 5 These and other features, aspects, and advantages of the present invention will 

become better understood with regard to the following description, appended claims, 
accompanying drawings where: 

FIGURE 1 is a perspective elevated view of an exemplary coupling member used 
to convert a two-post equipment rack to support four-post equipment; 
20 FIGURE 2A and 2E are perspective elevated views of the coupling member of 

FIGURE 1 in alternate embodiments; 
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FIGURE 3 A is an exemplary perspective installation sequence for converting a 
two-post equipment rack including the coupling member of FIGURE 1 and/or FIGURE 2 
to support four-post equipment; 

FIGURE 3B is an exemplary perspective view of a converted two-post equipment 
rack in a different configuration from FIGURE 3 A; 

FIGURE 3 C is an exemplary perspective view of a converted two-post equipment 
rack in a different configuration from FIGURE 3 A; 

FIGURE 4 is an exemplary schematic flow chart depicting steps for converting a 
two-post equipment rack including the coupling member of FIGURE 1 and/or FIGURE 2 
to support four-post equipment; 

FIGURE 5 A is an exemplary top plan view of the rack attachment flange of the 
coupling member of FIGURE 1; 

FIGURE 5B is a cross-section of FIGURE 5 A taken along line A-A; 

FIGURE 6 is an exemplary perspective view of a converted two-post equipment 
rack having the coupling members of FIGURE 1 and/or FIGURE 2 secured thereto and 
supporting a load thereon; 

FIGURE 7A is an exemplary perspective front side view of a two-post rack; 

FIGURE 7B is an exemplary side view of a load coupled to a two-post rack 
utilizing coupling members in accordance with the principles of the present invention; 

FIGURES 8A-8E are side views of exemplary embodiments according to the 
principles of the present invention; 

FIGURE 9 is an exemplary perspective side view of two coupling members in a 
supporting configuration; 
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FIGURE 10 is an exemplary perspective side view of two coupling members 
coupled together; 

FIGURES 1 1 A and 1 IB are top plan views of the coupling member showing the 
angle between a surface of a post and the coupling member; 

FIGURE 12 is an exemplary side view of four coupling members secured to a 
post; and 

FIGURE 13 is an exemplary flow chart for providing a two- to four-post adapter 
according to the principles of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Current typical rack equipment storage devices, such as four-post racks, are very 
costly and space-consuming. However, despite the availability of less-expensive two- 
post equipment racks, there has not been available any means of attaching four-post 
equipment to two-post racks. 

The present invention provides a solution to this dilemma. Several coupling 
members are provided herein which efficiently and economically secure to two-post 
racks and emulate four-post equipment racks, allowing four-post equipment to be stored 
thereon. In addition, the present invention may provide a convenient coupling feature 
between the coupling members, allowing heavier loads to be stored thereon. The present 
invention further provides a modular system for adapting the two-post racks, such that a 
user of the present invention can direct the placement of the coupling members. In 
addition, only the necessary number of coupling members in only the necessary locations 
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may be utilized, thereby minimizing the number of brackets used to only those required 
for structural support. 

The term "four-post rack load" or "load" as used herein refers to equipment or 
hardware that is commonly mounted in a four-post cabinet or rack. Computers, servers, 
disk arrays and other electronic devices are a few examples of equipment. Sliding rails, 
shelves, monitor stands and other mechanical structures are a few examples of hardware 
that can be supported by the present invention. Most common four-post mounting 
equipment and hardware is designed to meet the EIA-310 standard, although other 
standards and variations exist. 

Referring first to FIGURE 1, there is shown a perspective view of a coupling 
member 10 for converting a two-post equipment rack system to a four-post rack system. 
The coupling member 10 includes a vertical support member 20 having a first lateral end 
30, a second lateral end 40, a first longitudinal end 50, and a second longitudinal end 60. 
A first torsion member 70 is coupled to the vertical support member 20 at the first 
longitudinal end 50. A second torsion member 80 is coupled to the vertical support 
member 20 at the second longitudinal end 60. First and second torsion member 70,80 
generally reduce deflection and buckling of the coupling member 10. 

As used herein, the terms adapter or converter and the respective derivatives refer 
to any structure capable of providing two- to four-post load support properties. 
£l ft ^Referring now to FIGURE 7A, there is shoWn an exemplary side perspective view 
of a two-post rack 801. The two post rack 810, also referred to as a telco rack and a relay 
rack, historically has been used for telephony equipment, relays, and patch panels. The 
two-post rack 801 consists of two vertical uprights 160, or posts, used for attaching 
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equipment. These posts 160 are typically "C" shaped andifave mounting features 800 on 
the front and rear of both posts 160. Two-post racks SQfl typically have an overall depth 
of 2" to 10" from front mounting surface to back mounting surface. Functionally, a two- 
post rack 801 is very similar to a four-post rack/aside from being shallow in depth. The 
holes of the mounting features 800 typically/conform to the guidelines of the EIA-310 
specification. Two-post racks 801 usually have a means of attaching the rack to the floor 
for stability, shown by the base 810. Ahe hole pattern on the front and back 800 of the 
two posts 160 typically conform tc/the EIA-310 standard. The standard specifies the 
vertical hole spacing and the right post to left post hole spacing. This standard also 
describes a minimum opening between the right and left posts 160. 

Referring now to FIGURE 7B, there is shown an exemplary perspective side view 
of a four-post rack 820. Four-post racks 820 are often referred to as an equipment or 
cabinet rack. The four-post rack's chief feature is the provision of four vertical uprights 
830, 840, 850, 860, or posts, used for attaching equipment. The four-post rack may or 
may not have side panels 890, front doors 880, and rear doors (not shown), top and 
bottom panels, and other features. Four-post racks 820 typically have an overall depth of 
16" to 34" from a front post to a back post. Four-post racks 820 typically abide by the 
guidelines of the EIA-3 10 specification. The shape of the posts vary, however they all 
include mounting features 870 on the four posts facing front and back. The posts 
typically conform to the EIA-3 10 standard. The standard specifies the vertical hole 
spacing and the right post to left post hole spacing. This standard also describes a 
minimum opening 900 between the right and left posts 
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Referring back to FIGURE 1, a coupling feature 90 is provided on the first torsion 
member 70 and the second torsion member 80. The coupling feature is used to couple 
the coupling member 10 to adjacent coupling members (not shown in FIGURE 1), 
thereby increasing the load supporting capability of the coupling member 10. As shown 
in this embodiment, the coupling feature 90 is an orifice through which a fastener, such 
as a screw and the like, may be used to secure the adjacent coupling members. The 
placement of the coupling feature 90 is exemplary in FIGURE 1, and other locations and 
fasteners for the coupling member are contemplated to be within the scope of the present 
invention. 



m 



U> 10 Referring now to FIGURE 9, there is shown coupling members 10 adjacent to one 

*j another. In this exemplary configuration, the height X of the equipment attachment 

flange 120 is tightly controlled, such that the coupling members 10 may be stacked upon 
one another, and in this embodiment, the top coupling member benefits from the support 

.sat 

u 

\j received through the equipment attachment flange 120 to the bottom coupling member 

O 

h» 15 10. There are certain advantages to making height X an even increment of "U", which 
may be defined as the modular unit on which panel heights are based, and is typically 
about 1.75". These include modularity advantages, because most loads are built based in 
increments of "IT, and conservation of available "U" space is considered premium. In 
preferred embodiments, the coupling member 10 is formed in increments of one "U" in 
20 height. 

Referring now to FIGURE 10, there is a more detailed showing of the coupling 
feature 90 as described above. As can be seen in this embodiment, both coupling 
members 10 are supported equally due to the coupling thereof. Both coupling members 
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on either side of the post 160 are secured to one another via a fastener 91 through the 
coupling feature 90. 

Referring back to FIGURE 1, in this embodiment the first torsion member 70 and 
second torsion member 80 each have a upper and lower flange ends 101 adapted to mate 
i with the two-post rack. The lower flange end 101 also provides a pivot point for load 
support. The lower flange end 101 adds structural stability to loads supported by the 
coupling member 10, but is not required to adapt a two-post equipment rack to a four- 
post equipment rack. 

53 Referring now to FIGURES 1 1 A and 1 IB, the angle-correction characteristics are 

10 shown in greater detail. As can be seen by the surface of the coupling member 10, the 
angle BETA compensates for the non-square mounting surface ALPHA found on two 
post racks. The non-square mounting surface ALPHA typically results from distortion in 
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the posts due to cooling after extrusion of the posts. The obtuse angle on torsion 

□ 

%l members 70, 80 ensures that the coupling member are at least square and conform with 

0 

l !sb 1 5 EIA-3 10. This assists in the loading of four post rack loads into the racks by maintaining 
a proper opening 900. 

Referring back to FIGURE 1, in this embodiment the upper and lower flange ends 
100 terminate prior to the first lateral end 30, creating a gap. This gap behind the flange 
1 10 provides space for the attachment of loads that may extend above or below the height 
20 of the coupling member. It is contemplated that the first and second torsion members 70 
and 80 extend entirely to the first lateral end 30. 

Still referring to FIGURE 1, an equipment attachment flange 1 10 may be coupled 
to the first lateral end 30. The equipment attachment flange 1 10 is intended to support 
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loads. The equipment attachment flange 1 10 may be adapted t</ emulate a vertical 
upright in a common four-post rack (not shown) or to emulate the characteristics of a 
specific vendors rack, including attachment feature size and attachment feature location. 
In an alternative embodiment, a sliding rail (not show™ may be attached to the coupling 
5 member 10 to slide equipment mounted on the coupling member laterally. As used 
herein, the term "to emulate" means to imitate the function of. The equipment 
attachment flange 1 10, therefore, may be adapted to receive a sliding rail. The equipment 
attachment flange 110 may define a supporting point for a load. In addition, the 
P equipment attachment flange 1 10 include^ one or more orifices 120 for securing to 



□ 10 various pieces of equipment. The orifipes 120 may be adapted to emulate orifices found 
in four-post equipment racks. It is contemplated that the number, placement, size and 



cn 
cn 

12 

Lb 

□ 



configuration of the orifices 120 niay vary, and may include a modular design. Such a 
design would allow for the creation of one orifice 120 that may be adapted to receive 
several connection points frqm equipment. The equipment attachment flange 1 10 is of a 
15 predetermined thickness, which may be adjusted depending on the requirements of the 
system. In certain preferred embodiments, the equipment attachment flange is 
substantially perpendicular to the vertical support member 20. However, in some 
embodiments the angle between the vertical support member 20 and the equipment 
attachment flange may be acute or obtuse. 
20 Still referring to FIGURE 1, a means for securing the coupling member 10 to a 

two-post equipment rack such as a rack attachment flange 130 may be coupled to the 
second lateral end 40. The rack attachment flange 130 may be adapted to provide a load 
transfer path from the vertical support member 20 to the two-post equipment rack (not 
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shown in FIGURE 1). The rack attachment flange 130 may include at least one rack 
connection point 140. In this embodiment, the rack attachment point 140 is an orifice 
adapted to mate with a like orifice from a two-post equipment rack. The rack attachment 
flange 130 may run the span of the second lateral end 40, or as is shown in FIGURE 1, 
there may be a gap between the first torsion member 70, the rack attachment flange 130, 
and the second torsion member 80. A greater description of the rack attachment flange 
130 is provided below in reference to FIGURES 5A and 5B. 

Still referring to FIGURE 1, although not required, it is preferred that the first 
torsion member 70 and the second torsion member 80 are coupled substantially 
perpendicular to the vertical support member 20. The thickness of the first torsion 
member 70 and second torsion member 80 may vary depending on the requirements of 
the system. In some embodiments utilizing more than one coupling member 10, it is 
advantageous to maintain the coupling members 10 independent of one another to not 
obstruct openings formed in the racks and to conform with EIA-3 10. The independence 
of these members 10 may be determined by the user based on the application. 

As shown in FIGURE 1, the coupling member 10 may be provided with one or 
more openings 150. The openings 150 may be utilized for air ventilation, weight 
reduction and aesthetics, among other reasons. The openings 150 may further be used as 
cable tie points, wherein equipment stored in the coupling member 10 may have cables 
extending therefrom. These cables may be secured to the coupling member 10 with tie 
wraps and the like at the openings 150. It is appreciated that the openings 150 are not 
integral to the load supporting function of the coupling member 10, but in certain 
instances may act as an aid in the load transfer through the coupling member 10. 
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Referring now to FIGURE 2A, there is shown a perspective view of a coupling 
member 10A in an alternate embodiment, with like numerals being designated for like 
parts. This embodiment is similar to coupling member 10 of FIGURE 1. In this 
embodiment, the vertical support member 20A is not provided with any openings. This 
embodiment supports loads in a similar fashion as the coupling member 10 of FIGURE 1. 
The thickness of the vertical support member 20 A, and the flanges 130 A, 140 A may be 
adjusted to compensate for the loss of the first torsion member 70 and the second torsion 
member 80 in the embodiment of FIGURE 1 . The height Z of the flange 130A may be 
adjusted to compensate for the loss of the lower flange end adapted to act as a pivot point 



^ 10 in the embodiment of FIGURE 1 . 



O 
CO 

Nl 

member 10B in an alternate embodiment, with like numerals being designated for like 



Referring now to FIGURE 2B, there is shown a perspective view of a coupling 



b parts. This embodiment is similar to coupling member 10 of FIGURE 1 . In this 

□ embodiment, first torsion member 70A and second torsion member 80B extend to the 

i! 

Q 15 equipment attachment flange 120 A and to the rack attachment flange 13 0B. In addition, 
the vertical support member 20B is not provided with any openings. This embodiment 
supports loads in a similar fashion as the coupling member 10 of FIGURE 1. . 

Referring not to FIGURE 2C-2E, there is shown yet other embodiments of the 
coupling member 10C, 10D, and 10E. In FIGURE 2C, coupling member 10C includes 
20 rack attachment flange 130C coupled to the vertical support member 20C. However, 
instead of an equipment attachment flange, a plurality of holes 120C are provided on the 
vertical support member 20C for securement to a flange and the like (not shown). The 
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holes 90C, which are similar in location to the plurality of holes 120C, may be used for 
coupling the coupling member 10C to adjacent coupling members (not shown). 

FIGURE 2D shows a coupling member 10D having an equipment attachment 
flange 1 10D secured to the vertical support member 20D via the openings 95D. The 
holes 90D may be used for coupling the coupling member 20D to adjacent coupling 
members (not shown). 

FIGURE 2E is yet another embodiment of a two coupling members 10E. This 
embodiment provides one equipment attachment flange 1 10E coupling more than one 
coupling members 10E to one another while also allowing coupling of the coupling 
members 10E to equipment (not shown). The equipment attachment flange 1 10E is 
modular, and may be placed on holes 90E. 

Referring now to FIGURES 5A and 5B, there is shown a top plan view of the 
rack attachment flange 130 of the coupling member 10 and a cross-section view of the 
rack attachment flange 130 taken along line A- A, respectively. In this embodiment of the 
rack attachment flange 130, the torsion members 70, 80 extend beyond the rack 
attachment flange 130. The rack attachment flange 130 is also bent at an acute angle, A, 
such that when the rack attachment flange 130 is secured to a two-post equipment rack 
(not shown in FIGURES 5 A, 5B), a spring-effect results from the contact of the torsion 
members 70, 80 to the two-post equipment rack and the coupling of the rack attachment 
flange 130 to the two-post equipment rack. This has the effect of pre-loading the 
coupling member 10, such that when a load is applied, the deflection of the coupling 
member 10 is minimized. 
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In some embodiments, A may be as little as several tenths of a degree or as great 
as several degrees. The exact calculation of the angle A may be determined through 
calculation of the desired loading, and may therefore vary from application to application. 
It is recognized that although the pre-loading configuration of the rack attachment flange 
130 is preferred, the rack attachment flange 130 may be in a substantially perpendicular 
or perpendicular relationship with the vertical support member 20 of the coupling 
member 10. 

Referring now to FIGURE 12, there is shown a side view of four coupling 
members 10 secured to a post 160 having a load, in this case a slide assembly 170, 
attached thereto. From this view, it is apparent that other loads, such as equipment and 
the like, may be secured to the coupling members 10 via the equipment flanges 110. 
Although not shown, in this configuration the coupling members 10 may be secured to 
one another via coupling features 90 located on torsion members 70, 80 of the coupling 
member 10. This configuration is adapted to support loads that may exceed the load- 
bearing capacity of two coupling members 10. Other slide assemblies 160 conventional 
in the art may be adapted to as few as one coupling member 10, depending on the 
requirements of the application. It is contemplated that some slide assemblies 170 may 
be specifically designed to adapt to coupling members 10, although such design may not 
be necessary, given the design of the coupling member 10. It is further contemplated that 
some slide assemblies 170 may be specifically designed to adapt to the vertical support 
member 20, and thus eliminate the need for the equipment attachment flange 110. 

In this configuration, the slide assembly 170 secures to the equipment attachment 
flange 1 10 via one or more of the orifices 120 (FIGURE 1) through connectors 180 on 
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the slide assembly. Because the coupling members 10 are provided with one or more 
orifices 20, the number and types of connections between the load and the equipment 
attachment flange 1 10 may vary, such connection means being contemplated as within 
the scope of this invention. 
5 The connection between the slide assembly 170 and the coupling member 10 does 

not affect the securement of additional loads, such as equipment and the like, to the 
coupling member 10. In certain embodiments, a slide assembly 170 may not be 
required, as some applications currently do not require the use of a slide assembly 170. 
For example, referring now to FIGURE 6, there is shown a perspective view of a 

10 converted two-post equipment rack having the coupling members 10, 10A secured 

thereto and supporting loads 190 A, 190B thereon. As can be seen, slide assembly 170 is 
mounted on the coupling member 10 and the first load 190A secured to the slide 
assembly 170. Because the first load 190 A exceeds the load bearing abilities of one 
coupling member 10, an adjacent additional coupling member 10A is coupled thereto to 

15 provide increased load support. Because the load 190A travels on one side of the posts 
160, only one coupling member 10 is needed on the opposite side of the post 160. 

Still referring to FIGURE 6, load 190B is secured to a coupling member 10 
without the use of slide assembly 170. In this configuration, the load 190B spans both 
sides of the post 160. Further, it can be seen that cables 195 extending from load 190B 

20 can be secured to the openings 150 of the coupling member 10 via tie-wraps and the like 
(not specifically shown). It can be appreciated that the coupling member 10A may 
alternately be used to support the loads 190 A, 190B, should such be desired. It can 
further be appreciated that the coupling members may be arranged in any number of 
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configurations depending on the load being supported and the requirements of the 
system. Such configuration is left to discretion, with such configurations considered to 
be within the scope of the present invention. 

Coupling member 10 is preferably made of metal, and is preferably made in a 
5 process whereby a sheet of metal is first placed in a stamping machine as understood in 
the art. The requisite parts of the metal are stamped in one or more steps and separated 
from the remaining portion of the sheet. Next the perforated metal is delivered to a 
crimping device, which bends the torsion members, the equipment attachment flange, and 

q the rack attachment flange to their predetermined angles. In some embodiments, the rack 

O 

□ 10 attachment flange is bent at an acute angle relative to the vertical support member in 

CO 

'^1 order to place the coupling member in a pre-loading configuration. The bent metal sheet 

ij 

^ may then be subjected to an anti-corrosive process, such as by painting the coupling 

IS 

member, and may be imprinted with textual and numerical script. Other processes, such 

y as progressive die stamping and casting the coupling member from a pre-fabricated cast, 

Q 

|«b 1 5 are contemplated to be within the scope of the present invention. Still yet, other non- 
metal materials may be utilized to form the coupling member 10. 

Referring now to FIGURES 3 A and 3B, there is shown a perspective exemplary 
installation sequence for converting a two-post equipment rack to support four-post 
equipment, and an exemplary configuration of a converted two-post equipment rack. A 
20 two-post equipment rack 200 having a first post 160 A and a second post 160B is first 
provided, designated by AA. A first coupling member 10C is coupled to a first side of 
post 160A, as designated by BB. Next, a second coupling member 10D is coupled to a 
second side of the post 160B substantially planar to and substantially parallel to the first 
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coupling member 10C, designated by CC. Likewise, a third and fourth coupling member 
10E, 10F are secured on a first side and a second side of a second post 160B, as 
designated by EE and FF. After completing this step EE, the user has now coupled 
independent four-post replicating mounting points on the two-post rack 200. A slide 
5 assembly 170, if needed, may then be attached to the inside-facing sides of the coupling 
members 10C, 10D, lOEand 10F. 

The four-post emulated mounting points now can support four-post loads such as 
slide assembly 170 or other loads 190, as shown by FF and GG. A load 190, as such as 
equipment, may then be secured to the slide assembly 170. In this case, the load is 

10 transferred through the slide assembly 170 to the coupling members 10C, 10D, 10E and 
10F. It is contemplated that some loads do not require slide assemblies. A load 190, 
such as equipment not needing slide assemblies, may then be directly secured to the 
coupling member 10C, 10D, 10E and 10F as required, designated by GG. More coupling 
members 10 may be secured to the posts 160 A, 160B as required and more loads 190 

15 may be secured thereto, designated by HH. The coupling members 10 may be secured in 
a manner as determined by the requirements of the load, as shown in the exemplary 
configuration of FIGURE 3B. Each coupling member 10 may be coupled the adjacent 
coupling member 10 using a the coupling feature 90 shown in FIGURE 1, thereby 
increasing the load capacity and structural integrity of each coupling member 10. 

20 Referring now to FIGURE 3C, an exemplary embodiment is shown having two 

equipment attachment flanges 1 10, and two attachment points 1 10A provided on the 
posts 160. This structure now forms an equivalent four-post rack. It can be seen from 
FIGURE 3C that a load would not be centered. But a load in FIGURE 3 A would be 
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substantially centered. Centering of the loads would have the added advantage of 
balancing loads in the rack, but in some circumstances, such as when spacing 
requirements are confined, it may not be possible to center the load. 

Referring now to FIGURE 4, there is shown a schematic exemplary installation 
5 flow chart for converting a two-post equipment rack to support four-post equipment. 
First, a first coupling member may be coupled to a first side of a first post of a two-post 
equipment rack, as shown by box 400. Second, a second, third and fourth coupling 
member may be coupled to the respective sides of the respective posts, shown in boxes 
M 400, 500 and 600. Finally, a load may be coupled to at least one coupling member, as 

("I ' 

III 10 shown in box 700. Other installation sequences varying the connection order are 

aj 

i^j contemplated to be within the scope of the principles of the present invention. 

cn 

Referring now to FIGURE 8 A-E, there is shown an exemplary side view of a load 

ts 

1 103 coupled to a two-post rack utilizing coupling members in accordance with the 
□ principles of the present invention. A post 1 101 of a two-post equipment rack is shown. 

! *J 15 Two coupling members 1 102 are provided outward from the post 1101. The coupling 
members 1 102 may be coupled to the post 1 101 in any configuration, inasmuch as the 
coupling members 1 102 are sufficiently secured to the post 1101 so that the coupling 
members 1 102 may support a load 1 103. In this exemplary view, a load 1 103 is secured 
to the coupling members 1 102 and supported thereby. The structure of the coupling 
20 members 1 102 may vary, depending on the requirements of the system. 

In certain embodiments, the coupling members 1 102 may have angled connection 
points to the post 1 101. In other embodiments such as those shown in FIGURES 8A-E, 
examples of coupling members are shown in various configurations. As can be seen, 



DALLAS2 84141 lvl 50097-00003 



18 



DOCKET NO. 5 -00003 

these coupling members all function to support a load while replicating a four-post 
equipment rack, such that four-post equipment may be placed thereon. In some 
embodiments, such as that shown in FIGURE 8C, the coupling member 02 may be one 
integral member that provides contact points 1 105 on one or either side of the post 1101. 

At least one commercially-available rack has a front-to-back-post depth of about 
28.875". It can be appreciated that the present invention can provide a plurality of 
coupling members on such a rack or other commercially-available racks and, through 
placement of the coupling members, adjust the forward and/or aft depth to match the 
intended commercially-available rack. Further adjustments to the coupling members, 
including conversion of the mounting features, are contemplated to be within the scope of 
the present invention. The advantage of replicating a specific commercially-available 
rack made by vendor W is the loads made by the rack-equipment manufacturer W to fit in 
W racks will also fit in the emulated rack, thereby eliminating costly unnecessary 
equipment modifications. Such replicating devices can function as an equipment support 
device, depending on the application. 
$a\> FIGURE 13 is an exemplary flo^hart for providing a two- to four-post adapter 
according to the principles of th^esent invention. In this embodiment, features of the 
present invention are accomplished by installing a two-post to for-post adapter on a two- 
post rack, shown by^box 1300. Next, a device may be mounted to the adapter, shown by 
box 1310. Qpuonally the adapter may be coupled to the two-post rack, shown by box 



It should be understood that the present invention provides for a method for 
enabling the rack mounting of a device having a four-post rack-mounting configuration to 



1320. 
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a two-post rack system by providing a two-post to four-post adapter on a two-post rack 
system. Such two-post to four-post adapter is preferably operable to support a device, 
including slide assemblies and electronic devices such as computer servers, having a 
four-post rack-mounting configuration. In some embodiments, the two-post to four-post 
adapter may include at least two coupling members. Other steps that may be taken in 
accordance with the principles of the present invention include measuring hardware that 
has a four-post rack-mounting configuration to provide for the configuration of the device 
and specifying dimensions for the two-post to four-post adapter based on this measuring. 
Additional steps may include selling, distributing, including, offering for sale, 
advertising, and marketing the apparatus and method disclosed herein. Some two-post to 
four-post adapters may be provided with the two-post rack system. Some two-post to 
four-post adapters may alternately be provided with the four-post rack mount equipment. 

It should also be understood that there are many aspects to the conversion 
apparatus and method, and the scope of the principles of the present invention should not 
necessarily be limited by the description found herein. It is thus believed that the 
operation and construction of the principles of the present invention will be apparent 
from the foregoing description of the preferred exemplary embodiments. It will be 
obvious to a person of ordinary skill in the art that various changes and modifications 
may be made herein without departing from the spirit and the scope of the invention. 

The scope of the present invention is instead defined by the following claims. 
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